Cortez VG, Baseia IG, Silveira RMB 2013 -Gasteroid mycobiota of Rio Grande do Sul, Brazil: Lycoperdon and Vascellum. Mycosphere 4(4), 745-758, Doi 10.5943/mycosphere/4/4/11
Figs 7-10 Lycoperdon juruense: 7 Basidiomata. 8 Basidiospores. 9 Eucapillitium 10 Exoperidium hyphae. Figs 11-14 Lycoperdon lividum: 11 Basidiomata. 12 Basidiospores. 13 Eucapillitium. 14 Exoperidium hyphae.
Further comparison between Neotropical and Old World specimens is required to elucidate their relationships. Lycoperdon atrum Pat. 1902 was considered synonymous with L. juruense by Demoulin (1976) , but the name is unavailable because its holotype has been lost; moreover, it is an illegitimate name (Art. 53.1) and posterior homonym for L. atrum Schaeff. 1774, which is considered a synonym of the xylariaceous ascomycete Daldinia concentrica (Bolton) Ces. & De Not. In Brazil, L. juruense is known from Amazonas to southern Brazil, and among Rick's materials, it was found a collection misidentified as L. nigrescens from Goiás (Central Brazil) , from where it is recorded for the first time.
Lycoperdon lividum Pers., J. Bot., Paris 2: 18 (1809).
Figs. 11-14, 38 Basidiomata 21-40 mm diam., 15-39 mm high, subpyriform to subglobose, with a distinct sterile base and scattered rhizomorphs. Exoperidium light orange (5A5) to greyish orange (5B5), velutinous to granulose, formed by thin and small-sized spines (<0.3 mm long), deciduous with age. Endoperidium light brown (5D5) to yellowish brown (5D8), smooth to lanose, dehiscence through an irregular peristome. Gleba pulverulent to sublanose, olive brown (4D7). Sterile base cellular to subcompact, <17 mm high, greyish orange (5B4). Rhizomorphs scattered, thin and short, white (5A1). Basidiospores 3.4-4.6 μm diam. (including ornamentation), globose, smooth to subtle punctuate under LM, under SEM, small, scattered and rounded warts are seen, short pedicel (<0.5 μm long) present, pale yellow. Eucapillitium 2.5-5 μm diam., of Lycoperdon-type, walls smooth, sometimes wavy and thick, with small to large (<3.4 μm diam.) pores, septa rare, dichotomously branched, yellow. Paracapillitium absent. Exoperidium formed by fairly chained versiform hyphae (pyriform, elliptical, clavate, subfusoid), 10-36 × 6-17 μm, with thick walls (<2.5 μm diam.), hyaline to greenish yellow.
Habitat -on soil and litter in subtropical forest. Known distribution -Australasia, Europe, North and South America (Bates et al. 2009 Notes -This species was found in Rick's herbarium, misidentified as L. umbrinum, but the features of the specimen fits well in the literature (Calderón-Villagómez & Pérez-Silva 1989 , Bates et al. 2009 ). Moreover, the spiny exoperidium and more ornamented basidiospores of L. umbrinum clearly distinguish it from L. lividum (Bates et al. 2009 ). The terrestrial habitat, granulose and yellowish exoperidium, composed of variably-shaped setoid hyphae, and the smooth to punctuate basidiospores are important features for the identification of L. lividum. Lycoperdon umbrinum is similar to L. nigrescens, reported from Brazil but, up to now, not reported from Rio Grande do Sul (Baseia 2005) , and differs in the reticulate endoperidium of the latter (Calonge 1998) . Vittad., Monogr. Lycoperd.: 41 (1842) .
Lycoperdon marginatum
Figs. 2, 15-19, 39 Basidiomata 19-47 mm diam., 20-42 mm high, pyriform to depressed-subglobose, with a reduced to well-developed sterile base and a rooting base, growing solitary or in small groups. Exoperidium composed by large pyramidal spines (<2.5 mm high), white (4A1) when young to greyish yellow (4B4) when old or dried, with connivent tips, which falls away in plates, exposing the endoperidium. Endoperidium white (4A1) in earlier stages, then becoming brownish yellow (5C7) to golden brown (5D7) at maturity, smooth to asperulate. Gleba white (4A1), turning to greyish green (1C6) and finally olive brown (4E8) at maturity, pulverulent. Sterile base 9-27 mm high, spongy, loculate, white (3A1) to olive (3D5) with maturity. Rhizomorphs scarce, but a central and larger rhizomorph (pseudorrhiza) is present, white (2A1), <2.5 mm thick. Basidiospores 3.5-5 μm diam., globose, smooth to minutely punctuate under LM, with a delicate ornamentation when examined under SEM, which is composed by small warts connected by a thin reticulum, shortly pedicellate (<1.5 μm long), pale green. Eucapillitium (2.5-) 4-9 (-12) μm diam., Lycoperdon-type, walls thick, smooth and undulating, with scattered but large pores, tapering gradually or abruptly, yellowish brown. Paracapillitium 2.5-4.2 μm diam., with thin and smooth walls, hyaline, septate, unbranched, scarce. Exoperidium two-layered: outer layer pseudoparenchymatic, composed by hyaline, thin walled hyphae, 13.5-44 × 7-20 μm, irregular in shape, but mainly pyriform to clavate; inner layer near the endoperidium formed by setoid elements (mycosclereids), 38.5-86 × 19.5-52 μm, smooth and thick-walled (2-3 μm diam.), subelliptical to subglobose, pale yellow.
Habitat -on soil, among grasses, in meadows or forest edges.
basidiospores, which are smooth under LM, but verrucose to subnodulose ornamented when examined under SEM. Basidiospore shape is considered a diagnostic feature because only a few Lycoperdon species are known to have ovoid basidiospores. Full description and comparison with similar taxa is found in Cortez et al (2011a) . (Reid 1977 , Cortez et al. 2012 ) and L. molle Pers. (Demoulin 1970) .
Lycoperdon perlatum Pers., Syn. Meth. Fung.: 145 (1801) .
Figs. 4, 24 -27, 42 Basidiomata 19-46 mm diam., 25-52 mm high, pyriform to turbinate, umbonate, pseudostipitate due to a well-developed sterile base and numerous rhizomorphs attached to substrate (litter and also much decomposed wood). Exoperidium echinate, formed by conical, medium-sized spines (<1.5 mm high), color variable, from white (5A1) to grey (5B1-5C1) and greyish brown (5F3) at the umbo, the spines are deciduous with age. Endoperidium brownish orange (5C3) to yellowish brown (5D5), surface reticulate after fall of the spines of exoperidium and becoming less conspicuous in oldest basidiomata, dehiscence through a wide circular, central peristome. Gleba white (5A1) when immature, becoming yellowish brown (5E6) at maturity, strongly pulverulent. Sterile base well-developed, forming a pseudostipe, 11-27 mm high, loculate, white (5A1) when young to greyish brown (5D3) in older specimens. Rhizomorphs <0.5 mm thick, long, white (5A1), abundant. Basidiospores 3.2-4.8 μm diam. (including ornamentation), globose, echinulate under LM, the spines are blunt when seen under SEM, and interconnected by means of a filamentous reticulum, a very short pedicel (<0.5 μm long) is present, pale yellow. Eucapillitium 3-7.5 μm diam., of Lycoperdon-type, walls smooth or with hyaline incrustation, thick and without pores, yellowish brown. Paracapillitium scarce, limited to peripheral region of the gleba, 3.5-5.5 μm diam., smooth and thin-walled, septate, little branched, hyaline. Exoperidium composed by chains of sphaerocysts, 12.5-34 × 9.5-25 μm, with slightly thickened walls (<1.7 μm diam.), shape pyriform, elliptical or mostly subglobose, pale brownish.
Habitat -on soil, litter and much rotten wood, in subtropical forest. Known distribution -cosmopolitan (Sarasini 2005) . Brazil: states of Pernambuco (Baseia 2005) , São Paulo (Bononi et al. 1981) and Rio Grande do Sul (Cortez et al. 2008a Notes -This forest taxon is very common in the study area, where it grows on litter and very rotten wood, including exotic and native forests. It is a cosmopolitan species, reported from all continents (Sarasini 2005 spines of the exoperidium, reticulate endoperidium, pyriform substipitate basidiomata, and echinulate basidiospores. The species is very variable, comprising distinct color tones and ornamentation of the exoperidium, basidioma size, shape and extension of subgleba and sterile base; it is possible that future phylogenetic studies prove to represent a complex of morphologically closely related taxa of worldwide occurrence. 
Vascellum F. Šmarda
A segregated genus from Lycoperdon due to the presence of a membrane separating the gleba and subgleba (diaphragm) and presence of paracapillitium. However, some species develop a pseudodiaphragm, while others present both eucapillitium and paracapillitium (Homrich & Wright 1988) . World revisions of the genus were published by Ponce de Leon (1970) and Kreisel (1993) , and a very detailed study of South American taxa was presented by Homrich & Wright (1988) . In Brazil, the following species were reported: V. curtisii, V. endotephrum (= V. vanderystii), V. hyalinum, V. lloydianum (= V. subpratense), V. pratense, and V. texense. In the key below, V. curtisii is included because the species was recorded from Rio Grande do Sul (Homrich & Wright 1988 ), although we have not studied materials form this species. Vascellum hyalinum Homrich, Can. J. Bot. 66: 1296 (1988 .
Key to the species of
Figs. 5, 28-31, 43 Basidiomata 11-23 mm diam., 9-18 mm high, depressed subglobose to globose, with a small sterile base and a few basal rhizomorphs attached to substrate, growing densely gegarious or in groups of up to 5 basidiomata. Exoperidium furfuraceous to spiny in young specimens, composed by minute spines (<0.2 mm high), color reddish grey (7B2) to dark brown (7F8), at maturity the spines become areolate forming small dark brown (7F8) scales to finally fall away. Endoperidium pinkish white (7A1) to light brown (5D5) at maturity, papery and smooth, opening by an irregular peristome. Gleba white (4A1) at first, becoming olive brown (4E7) and much pulverulent when mature. Diaphragm present, but very thin (<0.2 mm), separating the gleba from subgleba. Sterile base 3-6 mm high, poorly developed, formed by very small locules, white (5A1) when young to yellowish brown (5E5) at maturity. Rhizomorphs scarce, small and thin, white (2A1). Basidiospores 3.8-4.5 × 3.5-3.8 μm, mainly subglobose with a few globose or broadly ovoid, with a small echinate ornamentation under LM, which is conspicuously formed by blunt spines under SEM, short pedicel (<1.5 μm long) present, pale yellow. Eucapillitium absent. Paracapillitium 3.5-7 μm diam., smooth and little thickened walls, septa common and frequent, hyaline. Exoperidium formed by globose, subglobose to pyriform sphaerocysts, 10-27 μm diam., walls smooth and thin (<1 μm thick), hyaline to yellow, except for the hyphae of the scales which are brown.
Habitat -on naked soil or with scattered grasses, in open and urban places. Known distribution -subtropical zone of Argentina and Brazil (Homrich & Wright 1988 Notes -This is a native member of Vascellum, described by Homrich & Wright (1988) based on specimens from Rio Grande do Sul. The small specimens occur in meadows, urban gardens and grasslands, in denuded soil, especially in the summer months. The diaphragm is very inconspicuous, but the exclusive presence of paracapillitium and the terricolous habit supports its placement in Vascellum. Vascellum pratense (Pers.) Kreisel, Feddes Repert. 64: 159 (1962) .
Figs. 6, 32-36, 44 Basidiomata 22-38 mm diam., 20-31 mm high, depressed subglobose to pyriform, with a well-developed, slightly marginate sterile base and a few rhizomorphs, gregarious or in groups of 2-3 basidiomata. Exoperidium white (2A1) to olive brown (4D8) composed by small spines (<0.5 mm high), giving a furfuraceous to granulose aspect in younger specimens, falling away with age. Endoperidium white (2A1) to blond (4C4) to finally olive brown (4D5) at maturity, smooth, opening through a wide central and apical peristoma. Gleba white (2A1) in young stage, becoming greyish yellow (2C3) to finally olive brown (4E8) at maturity, pulverulent. Diaphragm present, about 1 mm thick, separating the gleba from subgleba. Sterile base 15-21 mm high, loculate, yellowish white (2A2) to blond (4C) in older specimens. Rhizomorphs <0.5 mm thick, white (2A1), scarce. Basidiospores 3.4-4.2 μm diam., globose, with a punctuate ornamentation under LM, which is formed of rounded verrucae and short and broad spines, sometimes connected by thin filaments, when observed under SEM, short pedicellate (<1 μm long), guttulate, pale yellow. Eucapillitium 3-5 μm diam., of Lycoperdon-type, walls smooth, thick and with rare small pores, yellowish brown. Paracapillitium 3.5-7 μm diam., with smooth and slightly thickened walls, septa common, little branched, hyaline. Exoperidium formed by globose, subglobose, broad elliptical or pyriform sphaerocysts, 9-26 μm diam., with thin walls (<1 μm thick), pale greenish.
